In vitro characterization of the cysteine-rich capping domains in a plant leucine rich repeat protein.
Plant leucine rich repeat (LRR) proteins have diverse functions and cellular locations. An important unresolved question involves the role of the cysteine-rich capping domains which flank the LRR domain. Such studies have been hampered by difficulties in producing recombinant LRR proteins in yields sufficient for biochemical analysis. We have used Escherichia coli to overproduce Leucine Rich Protein (LRP), a small model LRR protein from tomato containing approximately five LRRs. The LRP capping domain sequences resemble those from plant disease resistance proteins and receptor-like protein kinases. LRP was purified as a soluble, crystallizable, monomeric protein by renaturation of a GST-fusion protein. The four cysteine residues in LRP were found to form two disulfide bonds, one each in the N- and C-terminal LRR-capping domains, the presence of which is necessary to protect the LRR domain from proteolysis in vitro. Fluorescence and CD spectroscopies together with molecular modelling revealed that structural features of the N-capping domain may be destabilised on reduction. These include a tryptophan stacking interaction and a long alpha-helix of residues 30-44. LRP deletion mutants lacking the capping domains showed a propensity to aggregate and increased proteolytic sensitivity. These results have important implications for future structure-function studies of plant LRR proteins.